ABSTRACT
INTRODUCTION
The increased risk of infection and delay in wound healing are the main problems in burns, especially in cases with exposure of the tendon and bone. During the management of such wounds, skin grafts and flaps are used for wound closure. However, occasionally, the condition of the wound in the early phases is not eligible for the application of such 
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Morykwas et al. [3, 4] in experimental and clinical models and became popular among physicians. The aim of the negative pressure wound therapy is to increase local blood supply, induce granulation tissue formation, and reduce the incidence of infection. [2, 5] The aim of the present study was to evaluate the outcomes and efficacy of negative pressure wound therapy in the management of acute burns.
MATERIALS AND METHODS

Patients
Patients with acute burns who have received negative pressure wound therapy at the Dr. Lutfi Kırdar Kartal Research and Training Hospital Tertiary Burn Care Center between January 2014 and December 2015 were included in the present study. Patient data were retrospectively reviewed by analyzing data from our prospective patient database. Patients with an American Society of Anesthesiologists IV score, pediatric patients who were <12 years old, patients with concomitant organ system injury, and patients who died during treatment were excluded from the study.
Negative Pressure Wound Therapy System
In the present study, negative pressure wound therapy was applied using the vacuum-assisted wound closure (VAC) system (Kinetic Concept, Inc., USA). The components of the system include a sponge to cover the wound surface, drape to cover the sponge and the wound, connectors between the wound and the device (Therapeutic Regulated Accurate Care-T.R.A.C. pad), collectors, and negative pressure device.
Application
In all patients, escharotomy and wound debridement were performed in the operating room. At the end of the surgical steps, the sponges were shaped according to the size of the wound and used to cover the surface of the wound. The drapes were applied in order to cover the wound and sponges. A hole is punched on the drape, and T.R.A.C. pad is applied. The connectors are applied to the wound and the VAC device. The negative pressure setting is adjusted to 100-150 mmHg, and the device is turned on. The wound dressings were changed once in 72 h. The wound diameter, granulation tissue, and blood supply were evaluated in each wound care session. Wound debridement was applied when necessary. Tissue cultures were obtained whenever the wound dressings were changed. Antibiotic therapy was started and changed according to the results of these cultures. VAC therapy was continued until the wound surface and granulation were eligible for surgical closure methods. In each step, the condition of the wounds was documented.
Study Parameters
The study parameters included demographic data, such as age and gender, and clinical parameters, such as mechanism of the burn, localization of the wound, duration of VAC therapy, duration of therapy in general, and techniques of final wound closure.
Statistical Analysis
Continuous data were expressed as mean and standard deviation. Qualitative data were expressed as numbers and percentages. All the statistical procedures were performed using the Statistical Package for the Social Sciences software package version 17.0 (IBM, USA).
RESULTS
A total of 38 patients were evaluated for the study. Of the patients, three were excluded due to mortality before completing the treatment course. Of 35 patients, 32 (91.6%) were males, and 3 (8.4%) were females. The mean age of the patients was 49.5±16 years. Table 1 shows the demographic and clinical characteristics of the patients. The etiological factors included electrical burn injury in 19 (54.3%), chemical burn injury in 7 (20%), flame burn injury in 6 (17.2%), and hot water burns in 3 (8.4%) patients. The severity of the burns ranged from grade 3 to 4 in all of the patients included in the study. The mean duration of negative pressure wound therapy was 10.1±3.9 days (Table 1) . No procedurerelated complications throughout the duration of the study were observed. One patient experienced local pain during the standard application of the device; thus, low pressure (75 mmHg) was applied during therapy, and pressure was gradually increased. Reduction in the surface area, edema, and secretion of the wound and elevation in the granulation tissue and perfusion of the wound are observed in all patients treated using this therapy (Fig. 1) . Wound cultures showed no bacterial growth in any of the patients. The mean duration of surgical wound closure was 11.2±3.7 days. There was no complication related to wound closure. The mean duration of hospital discharge in the postoperative period was 6.7±2.1 days.
DISCUSSION
Burn injury affects all the physiological systems of the organism, and the patient should be thoroughly evaluated. It has a major impact on society and has great morbidity and mortality. Major burns have 6% mortality even in developed countries. In Turkey, the mortality rate has been reported at 7.5% in recent studies. [6, 7] In the USA, it has been reported that treatment of a patient with major burns costs $200,000. Globally, there are multidisciplinary studies that are being performed to increase the efficacy and reduce the costs of burn treatment. [1, 8] Tissue injury in patients with burns results in regional edema in the soft tissue. Burn injury leads to capillary leak and results in accumulation of fluids in the interstitial space, resulting in edema. [9] Edema changes the morphology and function of the cells and results in enhanced tissue damage. Edema in the interstitial space causes mechanical compression on the vessel wall and reduces the vascular supply of the tissue. Furthermore, it increases the diffusion distance in the inter- stitial space, and all these changes result in cellular hypoxia and progressive tissue damage.
Negative pressure wound therapy reduces edema and results in many physiological changes that enhance wound healing. Morykwas et al. [3] performed Doppler flow meter in a skin defect model and showed that a negative pressure of 125 mmHg results in four times increase in tissue blood flow. [1] Negative pressure wound therapy enhances tissue perfusion, and capillary density of the tissue increases and results in reduced tissue edema. [10, 11] Mechanical stress to the endothelium results in the secretion of certain cytokines and cellular factors and results in endothelial proliferation and neoangiogenesis. Enhanced perfusion and reduced edema provide a perfect milieu for granulation tissue to develop rapidly. [10, 11] Negative pressure wound therapy eliminates local bacteria, reduces proteases that prevent wound healing, enhances wound healing, and reduces healing time. [8] [9] [10] [11] [12] The efficacy of negative pressure wound therapy has been proven in patients with diabetic foot and abdominal compartment syndrome. [13] Negative pressure wound therapy has two types of applications in the management of patients with burns. In the initial approach, such as ours, negative pressure wound therapy is applied primarily. In the second approach, it can be applied after grafting of the wound area. [14] Although randomized well-designed studies supporting the primary use of negative pressure wound therapy are lacking, there are many minor reports and case series supporting the efficacy of this approach that reduces the grafting time of the wound. [15] To our knowledge, the present study is the largest case series in the literature that has employed VAC in patients with major burns. Negative pressure wound therapy has enhanced granulation formation, reduced edema, and reduced bacterial load in our series. Only one case reported pain due to the application of standard negative pressure wound therapy, and it was resolved following reduction of pressure in this patient. The major limitation of our study is the lack of a control group due to the retrospective design of the study. Furthermore, we did not obtain tissue biopsy for the histological evaluation of the effects of negative pressure therapy.
Conclusions
Well-designed, randomized control studies showing the efficacy of negative pressure wound therapy in patients with burns are lacking. The results of the present study showed that negative pressure wound therapy may reduce the number of wound debridement sessions, time of wound closure, and hospitalization in major burn injuries exposing the underlying tendons and bones. 
